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Abstract

Purpose. The aim of the study was to compare the heart rate (HR) responses of women and men soccer and futsal players
during a 4-week period of training.
Methods. The total of 59 men and women futsal and soccer players were monitored during 4 consecutive weeks.
Results. In post-match sessions, there was a tendency towards a smaller maximal HR (HR max) and a great volume of time
spent in zone 1 of intensity (p = 0.001). In turn, in the middle-week sessions, greater intensities and a greater percentage of
time spent in zone 4 and zone 5 of intensity were observed (p = 0.001). The tactical tasks and match were the activities that
contributed to (the largest) increases in HR max (p = 0.001). Lower HR max was reported in the strength and conditioning
activities (p = 0.001).
Conclusions. Coaches and fitness trainers might be helped to plan optimal short-term training programs by considering
the findings of the present study on exercise intensity variation by day of week and training content.
Key words: internal load, training microcycle, periodization, soccer, heart rate

Introduction
Exercise intensity can be assessed by several methods, including oxygen uptake (VO2), blood lactate concentration, heart rate (HR), and rate of perceived exertion (RPE) [1, 2]. Despite VO2 (VO2max) being considered
as the criterion measure of maximal aerobic capacity to
determine the intensity and impact of exercise, HR
provides a cost-effective, valid, and reliable method
which corresponds to the physiological adaptation of
human body to exercise intensity [3]. Moreover, there
is a linear relationship between HR and VO2 suggesting that HR can be used as an accurate estimation of
exercise intensity [4].

Absolute values of HR (beats per minute, bpm),
relative to HR max (%) and relative to HR reserve (%),
i.e. the difference between maximal and resting HR,
have been used to evaluate exercise intensity [5].
Owing to the large variation of HR max between athletes
[6, 7], relative values are preferred. In futsal, HR of
168 bpm was reported, corresponding to 83% of HR
reserve in matches during a 4-day FIFA international
tournament [1]. Other reports also showed 86% of
HRmax in 13 official matches in Brazil [8], 88% of HR max
in 2 matches [9], 90% of HR max in a simulated match
[10] and in 2 matches [11]. Considering that a given
% HR reserve corresponded to a higher % of HR max [1],
it would be concluded, on the basis of these studies,
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that the intensity of a futsal match ranged from 86%
to 90% of HR max. In football, HR equalled 171 bpm in
2 simulated matches [12], 81–84% of HR max [13], 168
bpm corresponding to 85% of HR max in 2 competitive
matches [14], 86% of HR max in a friendly match [15],
and 80–90% of HR max in a systematic review [16].
In the above-mentioned studies, it was remarkable
that many researchers examined HR during futsal and
football matches; nonetheless, few data are available
on HR responses to training [13, 15]. Training load monitoring is an important process that aims to control
the impact of exercise on the players during the sessions
and manage the within-week load [17]. Monitoring
the load allows to optimize the training stimulus and
adjust the load to the specificities of players, decreasing
the possibilities of bad-overreaching, injury, or even
overtraining [18]. Despite of the importance of control
the training stimulus, there is little evidence about
the load during futsal training sessions and also in
female soccer players [19, 20]. In addition, only a few
data exist about HR variation within a microcycle [21].
Moreover, despite the similarities, these sports are different in terms of physical and physiological aspects,
and for that reason it would be important to identify
the training load of both and analyse the variation.
The knowledge of a possible variation of training HR
on the days following a match and differences among
various training contents would be of interest for
both sports scientists and professionals working with
football and futsal players (e.g. coaches, fitness trainers,
performance analysts). Therefore, the aim of the present study was to examine the effect of training content and time after a match on HR responses in football and futsal players. Specifically, within-week and
within-session comparisons in terms of HR responses were performed. Previous evidence revealed that
middle training sessions usually increased the load
[22] and therefore we hypothesized that the middle
week sessions would increase HR responses and the
time spent in high intensity zones.

Material and methods
Participants
Overall, 59 football and futsal players participated
in the study (Table 1). The players belonged to 4 different football and futsal teams competing in Portuguese championships. The goalkeepers participated
in the training sessions but were excluded from all
data analysis. Before the commencement of the study,
all subjects received written and verbal explanations
of the procedure and were informed on any risks and
benefits associated with participation.
Procedures
The data were collected in 48 training sessions
from 4 mesocycles (male football players, n = 12; female football players, n = 12; male futsal players, n = 12;
female futsal players, n = 12) during a competitive
season (middle season). The amateur players had 3
training sessions per week. The weekly microcycle
was divided into post-match (+1 day after match),
defined as the first training session after the match;
the middle-week (from +2 to +4 days after match),
which included the mean values of the training sessions between the first and the last training session;
and the pre-match (+5 days after match), which comprised the data from the last training session of the
week. From one week to another, the same conditions
of training were ensured to avoid circadian variations.
All teams trained with the official field dimensions
for their sport. None of the subjects participated in
other physical activities. Before the study began, body
mass and height were measured, as indicated by standardized recommendations, with electronic scales (Tanita SC 330 S; precision, 100 g; range, 0–270 kg) and
a stadiometer (SAGE; precision, 0.1 cm; range, 0–230 cm).
The average of 2 measurements was taken. Moreover,
the players’ HR max was determined during an incre-

Table 1. Description of players’ subgroups
Characteristics

Male footballers
(n = 20)

Female footballers
(n = 18)

Male futsal players
(n = 11)

Female futsal players
(n = 10)

Age (years)
Height (cm)
Weight (kg)
Practice in the discipline (years)
HR max (bpm)
Yo-Yo IR1 (m)

20.4 ± 3.1
180.0 ± 6.0
73.4 ± 7.1
11.2 ± 3.1
193.2 ± 6.4
2101.2 ± 506.6

19.3 ± 2.2
160.1 ± 5.4
54.21 ± 9.5
7.6 ± 2.8
194.9 ± 5.9
1198.4 ± 189.3

27.2 ± 4.9
179.0 ± 5.1
77.4 ± 6.7
13.9 ± 5.6
188.7 ± 8.1
2309.4 ± 238.7

23.3 ± 3.5
162.2 ± 7.2
58.1 ± 10.3
5.3 ± 2.2
191.1 ± 7.6
1271.8 ± 231.1

Yo-Yo IR1 – Yo-Yo intermittent recovery test, level 1
2
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mental-to-exhaustion exercise in the Yo-Yo intermittent recovery test level 1 [23]. The results can be verified in Table 1. All the measurements were conducted in
middle-week to avoid fatigue resulting from the match.
The sessions were recorded by 2 video-cameras
(GoPro Hero 3; sampling frequency, 25 Hz) in order
to perform an analysis of the training. The tasks used
by the coach, the moment of the training, and time spent
per task were codified during the data collection. The
moment of the training was categorized as the warm-up
phase, fundamental phase, and cool-down phase. The
tasks were classified as: (1) strength and conditioning (S&C: if the task was mainly to develop the fitness level or to exercise recovery); (2) technical drills
(if the main objective was to develop the individual
techniques); (3) tactical drills (if the main goal was to
develop the team strategy or the tactical behaviour of
the players by using tasks with such criteria); (4) technical/tactical drills (if the task was mainly to play
without conditions); and (5) match. The time spent on
each moment of the training and task was recorded.
The observer was tested for his reliability to classify
the training exercises. A test-retest reliability was
determined with the Cohen’s kappa test by adhering
to a 20-day interval for re-analysis to avoid task familiarity issues [24]. A kappa value of 0.91 was obtained
after testing 10% of the full data. The kappa value
ensured a recommended margin for these kinds of procedures [24].
The intensity of each task was also analysed by
monitoring the HR responses of players during training sessions. The HR data were recorded via Bluetooth technology (Polar Team App, Polar Electro Oy,
Finland) in all training sessions. The HR results were
grouped into 5 different zones of % HR max, previously
determined in an incremental-to-exhaustion exercise:
zone 1 (50–60% HR max), zone 2 (61–70% HR max), zone
3 (71–80% HR max), zone 4 (81–90% HR max), and zone
5 ( 91% HR max).
Statistical procedures
The data were presented as means ± standard deviations. A multivariate analysis of variance (MANOVA),
followed by analysis of variance (ANOVA) for each
factor were performed for each team to identify differences between type of task and day after match.
Pairwise differences and post-hoc comparisons were
assessed with the Bonferroni post-hoc test. Effect size
was presented as 2 and interpreted with the use of
the following criteria: no effect ( 2 < 0.04), minimum
2
effect (0.04 2 < 0.25), moderate effect (0.25
<

0.64) and strong effect ( 2 0.64) [25]. All data sets
were tested for each statistical technique and corresponding assumptions, and the analysis was performed
with the SPSS software (version 23.0, Chicago, IL, USA).
Statistical significance was set at p < 0.05.
Ethical approval
The research related to human use has been complied with all the relevant national regulations and
institutional policies, has followed the tenets of the
Declaration of Helsinki, and has been approved by the
authors’ institutional review board or an equivalent
committee.
Informed consent
Informed consent has been obtained from all individuals included in this study.
Results
The two-way MANOVA revealed that the day of the
training after match (p = 0.001; 2 = 0.049; minimum
effect) and type of task (p = 0.001; 2 = 0.044; minimum effect) had significant main effects on the HR
variables. There was a significant interaction (Pillai’s
trace = 0.304; p = 0.001; 2 = 0.051; minimum effect)
between the day of the training and the type of task.
Interaction was found in both factors for %HR max
(p = 0.001; 2 = 0.100; minimum effect), percentage
of time in zone 1 (p = 0.001; 2 = 0.051; minimum
effect), percentage of time in zone 2 (p = 0.001; 2 =
0.024; no effect), percentage of time in zone 3 (p = 0.001;
2
= 0.046; minimum effect), percentage of time in
zone 4 (p = 0.001; 2 = 0.047; minimum effect), and
percentage of time in zone 5 (p = 0.001; 2 = 0.100;
minimum effect).
Table 2 presents the analysis of variance performed
for the factor of day of the training.
On day +1 after match, there was a tendency to a
smaller HR max (p = 0.001) and to a great volume of
time spent in zone 1 of intensity. Post-match training
revealed a 22% decrease of average intensity in comparison with the most intense, middle-week training
(+4 days after match). In turn, on the +4 and +2 days
after training, greater intensities (p = 0.001) and
greater percentages of time spent in zone 4 and zone
5 of intensity were noted.
The ANOVA performed for the type of task is presented in Table 3.
Tactical tasks and match were activities that increased the HR max (p = 0.001). The smallest HR max
was observed for the S&C activities (p = 0.001). The
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Table 2. Descriptive statistics (mean and standard deviation) of the dependent variables during different days
Variable

Day

Mean (SD)

%HR max

+1
+2
+3
+4
+5

62.43 (14.01)b,c,d,e
73.18 (11.44)a,c,d,e
67.87 (9.63)a,b,d
76.50 (10.28)a,b,c,e
66.87 (10.21)a,b,d

%time in zone 1

+1
+2
+3
+4
+5

36.35 (34.61)b,c,e,d
12.42 (19.66)a,c,e
18.65 (18.61)a,b,d,e
9.40 (15.40)a,c,e
19.90 (18.80)a,b,d

%time in zone 2

+1
+2
+3
+4
+5

15.15 (19.67)c,e
18.61 (20.78)c
25.09 (21.06)a,b,d
17.31 (16.77)c,e
23.22 (17.47)a,d

%time in zone 3

+1
+2
+3
+4
+5

9.90 (16.15)b,c,d,e
22.37 (21.62)a
21.61 (17.20)a
22.94 (20.51)a
21.17 (20.51)a

%time in zone 4

+1
+2
+3
+4
+5

9.49 (16.78)b,c,d,e
26.10 (26.59)a,c,e
15.77 (19.86)a,b,d
26.48 (23.18)a,c,e
14.32 (19.50)a,b,d

p-value

0.001

0.001

0.001

0.001

0.001

Effect size

95% CI

0.127
minimum effect

61.01–63.85
71.40–74.95
66.98–68.76
75.16–77.84
65.97–67.77

0.111
minimum effect

33.56–39.15
8.92–15.92
16.91–20.40
6.76–12.04
18.12–21.68

0.036
no effect

12.60–17.69
15.43–21.80
23.51–26.68
14.90–19.71
21.60–24.83

0.042
minimum effect

7.38–12.42
19.21–25.52
20.04–23.19
20.55–25.33
19.57–22.77

0.066
minimum effect

6.77–12.21
22.70–29.50
14.07–17.47
23.91–29.05
12.60–16.05

1.85–5.73
+1
3.79 (10.44)b,d
+2
8.71 (18.24)a,c,d,e
6.28–11.15
0.107
0.001
2.31–4.74
+3
3.52 (11.34)b,d
%time in zone 5
minimum
effect
16.17–19.85
+4
18.01 (24.77)a,b,c,e
2.44–4.91
+5
3.67 (11.73)b,d
HR max – maximal heart rate
The p-value and effect size represent the global variance between all factors. Pairwise comparison can be observed in the
mean (SD) column. Different from +1 day,a +2 days,b +3 days,c +4 days,d and +5 dayse to a p-value of < 0.05.

tactical tasks were almost 10% more intense in average than the tasks dedicated to S&C. In zones 4 and 5
of intensity, it was found that tactical tasks and match
were the activities with the greatest percentage of time
(p = 0.001). In turn, S&C tasks turned out bound with
the greatest percentage of time in zones 1 and 2 of intensity (p = 0.001).
Discussion
The aim of this study was to analyse the variations of the HR responses during a weekly microcycle
in male and female amateur players of football and
futsal. In general, the results depicted several differ4

ences in HR responses between both types of task
and moments of the week. The main results revealed
that the HR during the training sessions of the competitive season was lower during the pre- and postmatch period and tended to be more intense in middleweek sessions. It was also possible to verify that tasks
based on game were more intense than isolated tasks
dedicated to S&C, to develop abilities, or to improve
the positioning.
Our results suggested that the post-match training tended to be less intense, representing a recovery
period after match. In a study conducted in elite football, it was verified that commonly, heavy training sessions were not imposed to players on the days imme-
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Table 3. Descriptive statistics (mean and standard deviation) of the dependent variables for different types of task
Variable

Task

Mean (SD)

%HRmax

S&C
Technical
Tactical
Technical/Tactical
Match

64.56 (11.08)b,c,d,e
68.41 (11.31)a,c,e
71.57 (10.91)a,b,d
67.65 (11.37)a,c,e
74.38 (9.49)a,b,d

%time in zone 1

S&C
Technical
Tactical
Technical/Tactical
Match

26.20 (25.54)b,c,d,e
19.11 (19.73)a,e
14.43 (17.55)a,d
19.94 (20.97)a,c,e
11.24 (20.50)a,b,d

%time in zone 2

S&C
Technical
Tactical
Technical/Tactical
Match

24.61 (20.62)c,e
23.01 (18.06)e
20.11 (17.47)a
20.77 (20.54)e
15.90 (18.84)a,b,d

%time in zone 3

S&C
Technical
Tactical
Technical/Tactical
Match

18.86 (23.01)
21.14 (18.88)
21.52 (16.49)
18.31 (16.67)
22.56 (17.59)

%time in zone 4

S&C
Technical
Tactical
Technical/Tactical
Match

10.40 (19.13)b,c,d,e
18.11 (23.34)a,e
20.86 (20.49)a,d
16.21 (20.73)a,c,e
25.51 (20.44)a,b,d

p-value

0.001

0.001

0.001

0.026

0.001

Effect size

95% CI

0.092
minimum effect

63.66–65.46
67.11–69.71
70.46–72.69
66.35–68.96
72.98–75.77

0.060
minimum effect

24.41–27.99
16.52–21.69
12.21–16.65
17.35–22.54
8.48–14.01

0.022
no effect

23.01–26.20
20.71–25.32
18.14–22.09
18.46–23.08
13.44–18.36

0.006
no effect

17.26–20.46
18.83–23.45
19.54–23.51
15.99–20.63
20.09–25.03

0.062
no effect

8.71–12.10
15.66–20.56
18.76–22.97
13.75–18.67
22.89–28.13

1.35–3.87
S&C
2.61 (11.00)b,c,e
Technical
5.93 (15.58)a,c
4.12–7.75
0.037
0.001
8.79–11.91
Tactical
10.35 (20.00)a,b,d
%time in zone 5
no
effect
3.87–7.52
Technical/Tactical
5.69 (14.13)c
6.59–10.47
Match
8.53 (16.11)a
HR max – maximal heart rate
The p-value and effect size represent the global variance between all factors. Pairwise comparison can be observed in the
mean (SD) column. Different from S&C,a technical,b tactical,c technical/tactical,d and matche to a p-value of < 0.05.

diately before or after competitions [26]. These results
are not in line with some more recent findings, which
revealed great similarities in intensities between postmatch and middle-week sessions [22]. Nevertheless, it
is important to analyse results based on the specific
conditionings of the teams. In elite teams, there is a
tendency to rest after match (day after) and to have the
second day more intense and dedicated to S&C [27].
In fact, our results proved that the training sessions
2 days after match were more intense, thus suggesting that the guidelines for training in football were
followed [27, 28].
The distribution of HR in intensity zones revealed
that one day after match (post-match session), ca. 36%

of the time of training was spent in zone 1 of HR intensity (50–60% HR max). The smallest value of time spent
was achieved in the pre-match session (5 days after
match) and the value was only ca. 19% of time in the
intensity zone. Moreover, it was also observed that in
the post-match session, the S&C tasks assumed the
greatest portion of time in this HR intensity zone (ca.
26%). This may suggest the caution of coaches to provide
an optimal recovery period, thus opting for an increase
in the training load in middle-week sessions. A similar
study conducted in elite youth players verified that the
post-match period was bound with lower values of distance covered, body impact, and time spent in highest
HR zones [22].
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The results of the present study also revealed that
the most intense training sessions occurred in middleweek, more particularly 4 days after match. The time
spent in the highest HR intensity zone was ca. 18%
and that spent in zone 4 of HR intensity equalled ca.
26%. These results are in line with findings in elite
youth players that revealed that the workload was increasing until the last middle-week session [22]. At
that moment, it was observed that the most demanding tasks were associated with tactical development
and match. In accordance with specific recommendations of small-sided and conditioned games, the training sessions in the end of middle-week mostly use large
formats and this can be a reason to justify the great intensity during such a period of the week [28]. The increase of intensity can be also associated with a decrease in the aerobic workout, which was also found
in similar studies [22, 26]. Thus, there is a natural
decrease in tasks based on S&C and an increase in
drill-based tasks in order to develop the collective capacity of the team to overcome the next match. In
addition, the findings about higher exercise intensity
in the middle of the week than on the days before and
after a match were in agreement with a previous research on football players, which reflected the lowest
intensity on the day before a match [21].
With regard to the training sessions, we observed
higher intensity in the training match than in tactical
tasks, which in turn were more intensive than technical ones. This trend was in agreement with a previous
study on football players, in which a training match,
a tactical session, and a technical session were associated with 62%, 70%, and 81% of HR max, respectively
[15]. Moreover, it was previously shown that intensity
in field training was lower than in match (69–74% vs.
81–84% of HR max, respectively).
The findings of the present study were limited by
the lack of time-motion analysis. A time-motion analysis would be an improvement to justify some HR intensities recorded and to explain the results obtained.
Moreover, the study did not analyse the specificity of
drill-based tasks, mainly with respect to the great
range of small-sided and conditioned games that can
be adopted by coaches. Future research should use
some technological metrics based on players’ positions
to identify the specificities of tasks and to identify
their influence on the intensity and time-motion profile among players.

6

Practical applications
Sports scientists with special interest in the metabolic impact of futsal or football training might benefit
from the findings of the present study because, since
few previous data were available about intensity distribution within a microcycle and its variation among
different training contents, they might apply these as
reference in their future research. Furthermore,
coaches and trainers should adopt the distribution of
exercise intensity within a microcycle in accordance
with the results of the present study.
Conclusions
Tasks based on game, such as tactical tasks or match,
increased the time spent in high intensity zones. In turn,
S&C tasks led to a decrease in the intensity and effort.
It was also verified that during post-match and prematch sessions, there was a tendency to decrease the
time spent in high intensity zones; these were periods
to recover after and before the match. Greater intensities emerged during the middle-week sessions, in
order to optimize the physical capabilities of players.
Despite the results, the inferences should be interpreted
carefully because of the small size of data collection.
These findings can help coaches to better plan the
short- and mid-term schedules and to associate the
use of some tasks with specific days of training.
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